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1.0 PROJECT SUMMARY .

On June 8, 1987, the reporting of the presence of chemicals
in one of the water wells in the Tutu area of St. Thomas, US
Virgin Islands (USVI) prompted the Department of Planning and
Natural Resources (DPNR) of the USVI and the US Environmental
Protection Agency Reglon II.‘to conduct a sampling investigation
of "all the production wells 1in the area. Sampie analyses
revealed the presence of chlorinatéd & aromatic hydrocarbons,
among other chemicals, in the water of some of the Tutu area
wells. The highest concentration of dissolved volatile organic
compounds was reported to be found at fhe Tillet Garden well
located approx. 300 -:ft. upgradient from the Esso Tutu Service
Station (ETSS).

'Because of the reported presence of aromatic hydfocarﬁéns,
DPNR/EPA issued Administrative Orders to two of the service
stations 1in operation in the immediate vicinity (eg. Esso and
Texaco). This administrative order required the preparation and
submittal of a Work Plan designed to investigate possible product
releases.

In September, 1987, Esso Standard Oills.Aq Ltd. (ESSO)
retained Belgodere & Associates, Inc. (BAI) to prepare the
required soil vapor sampling plan. for the Esso Tutu Service

Station. After on-site evaluations and discussions between

.DPNR/EPA, Camp, Dresser & McKee (CDM, EPA's Contractor), BAI and

ESSO, the Work Plan for this investigation was drafted and

approved on March 17, 1988. On April 5, 1988 BAI personnel



began the sp;l vapor screening survey. The initial screening -
investigation was completed on April 23, 1988.

The survey results show an area of hydrocarbon vapor
concentrations with levels ranging from not detectable (ND) to
1,675 ppm of benzene in the south and central portion of the ETSS
facility. Immedlately to the south ofﬁthe ETSS property the
vapor concentrations were significantly reducéd. A second area
of hydrocarbon vapor concentration ranging ND to 128 ppm of
benzene was obtained offsite in an area adjacent to the west and
southwest of the station. FA,third area of hydrocarbon vapor
concentrations ranging from ND to 2.5 ppm of benzene was found
throughout the remaining sampling stations.

Although chlorinated compounds are not assoclated with motor
fuel storage and dispensing operations, DPNR-EPA requested ESSO
to inciude in the soll vapor screening survey analyses of the
following chlorinated hydrocarbons: dichloroethylene (DCE),
tetrachloroethylene (PCE), trichloroethylene (TCE). This request
was made by the agencies because chlorinated compounds were
reported in the groundwater, and found in a previous soil vapor
survey conducééd in the area. This investigation showed that
chlorinated hydrocarbon vapors were presént in most of the points
éampled. |

A'soil vapor survey was conﬁuctedlat the Texaco service:
station. The Texaco service station is located 600 ft.
upgradient from the ETSS faciiity. A report of their finding was

submitted on December 18, 1987, to the régulatory agencles.



2.0 PROJECT BACKGROUND ,

A number of water wells ﬁave beern shut down by the
Department of Planning and Natural Resources of the USVI (DPNR)
_and the Envirormmental Protection Agency Region II, New York (EPA)
as a result of reported groundwater contamihation in the Tutu
area of St. Thomas, USVI. DPNR/EPA believe that among the
possible sources of aromatic hydrocarbons found 1in the
groundwater may be the gasollne stations which operate or had
operated in the Tutu area. Esso, as the owner of a gasoline
service station located in the Four Winds Shopping Center at the
Tutu Area of St. Thqmas; was issued an administrative order by
DPNR to investigate the slte. Esso contracted BAI to conduct
the investigation and to issue a report on the findings.

ESSO and BAI representatives met several times with EPA's
Project Managers, Mr. Charles Dolan, who was subsequently
repiaced by Ms. Caroline Kwan; DPNR's representatives, Ms.
Francine Lang and Gregory Rhymer; and the Project Officer from
Camp, Dresser & McKee Federal Programs Corporation (CDM-FPC), Mr.
Scott B. Graber, to discuss the technical apprdach to be used 1n
the iﬁVestigation,

The initial proposed work plan submitted by ESSO to DPNR-EPA
in September 1987 included driiling,icollection and analyses of
soil sampies, installation of monitoring wells and the collection
and analyses of groundwater samples.’

DPNR—EPA‘reJected ESSQ's original proposed investigation

plan and suggested that a soill vapor screening survéy be

-



perférmed; ESSO presumes that bhe.findings of the soil vapor
survey conducted at the ETSS site will be éompared to the results
of the soil vapof survey previously cbnducted<£o the norfh around
the Texaco facility.

A second work ﬁlan was submitted and reviewed by DPNR/EPA.
Approval of the plan was obtained on March 17, 1988. The soil
vapor screening survey started on April 5 with DPNR/EPA
understanding of the project limitations caused by ¢the

ﬁnavailability of low end BTEX standards of 1, 10, 100 ppb.



2.1 LOCATION AND PURPOSE OF STUDY

The Esso Tutu service station is located in St. Thomas UsSvl
on the west side of road No. 38 in the Tutu area, at the south
eastern corner of the Four Winds Shopping Center parking lot (seg
figure 2.1.1). Nearby facilities include a Texaco gasoline
station (600' NNE), the LAGA building (formerly a clothing
manufacturing plant, 875' NE), the Four Winds Shopping Center
(75" W), Vitelco building (local telephone company, 100' E),
Mike's Paint Store (250' ENE) and a private Lutheran school (400!
S) (see figure 2.1.2).

From April 5 through 23, 1988, BAI personnel conducted a
soil vapor screening survej in and around the Esso Tutﬁ Service
Station. The purposerof.the soil vapor screening survey was tﬁ
determine the presence and areal extent of hydrocarbon vapors 1n
the soll matrix. It should be pointed out that soil vapor values
canndt be directly equated to concentrations of dissolved

hydrocarbons in the ground water.

2.2 HYDROGEOLOGICAL SETTING

According to information obtained from "Soll Survey of the
U.S. Virgin Islands, 1970 Soil Conservation Service Report"
issued in August 1970, the area 1s described as a network of
terraces and alluvial fans sloping gently to moderately toward

the south. Soil deposits consist of stratified sands, gravels
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and clays with a permeability of 0.20 to 0.63 in./hr. Soil
strata,thickhess around the site location varies frqm exposed bed
fock on side of hills to over 20 ft. in alluvialldeposits.

Based’onvtobographic and structural information obtalned
from "Geology of St. Thomas and St. John, U.S. Virgin Islands" by
$homas W. Donnelly (NSF, G-114407), the bedrock in the upper
turpentine run basin is the LoulsenhoJ. formation. Extensive
deformation ahdvfracturing has occurred due to later tectonic
activitles. Local groundwater flow in these rocks 1s controlled
by fractures underlying the site area. The regidnal direction of
groundwater flow is generally to the south.

Bagsed on discussions with local water well driller (Poly'
Caribe), depth of groundwater at the Four Winds Shopping Center
well (located 25 ft. north of the Service Station) and the
‘Tillett Water Well (located 250 ft: to thé northeast), is
reported'fo be between 15 and 20 ft. during the rainy seasons
when thevwater table. is high ahd pumping of commercial and
residential water wells 1s low. The local water table has been
previousiy'obsePVed to drop below 90 ft. as a result'of high
water extraction during extended drought periods (see table
2.2.1). Water supply wells 1in the vicinity are generally

‘drilled to depths between 100 to 200 ft. below land surface.



Tablé; 2.2.1

Well 21 [20-64.5

Owner,«=], Tilet,
- LocaUon.--lat 18* 20* 29%,  long 64° 53° 164
Descnpton,~~Drilled waterstable production well,
diam 6-in, cased 0-1S,
Depth.==100 fti
Aoulfer.==Volcanic rocks of Crataceous sgo.
Measurine patnt, ~=Top of 6-in casiny, 1.5 {1 above 13d,

-15-58)

1aud_elesation. =200 ft above mst. ~

Highest water level.--38.40 It below lzd, Jen. 27,1964,

Jowe st water lovel  -=94.18 1t below 13d, July §, 1968,

Urcoms svallablo.~=Chemical annlvsrs s 1963-60.
Water levels: 1964-88. ) i

Remarks. --Mes surement discontinued, April 1969.

CHIEMICAL ANALYSIS
[ Mlilllgrams per iiter N § 0
- L i . -
) g =T _T% == . . ] | Hardness 2w o
& ' -1 1 g2 l=z =l =]z >3 13 s CaCO3 | 5 e £
s § sl |18l 8|2 |38zl (ol B |2 812 [BE—=T%F %|.e2
% ° cl1&8let >~ |~ £ en| 2 - Zle= Cl s § el 8 2{5 (3|3
=5 el El=ls| s |5 |cE|283)59 o 13 T3 3152 |.5]5 5| 1518
a3 s SJlelel 2 [E3|88)€o0f 212 [5] 2 £Qi2 81235 jegle § 8=
o AEHHE R HEE IR A MR A IE R T
e = c ” o P - > Fond = - F ) =
8| a 2lo g |®¢e 210 |" ] Ejc|a . Ce | 8 5':-5 =
Cet. 8, 1963 | == | 39 loo|-=| 30 | s2 | 266 | eoof o | 32 | 185 1.1} 16 ) -}, *ges| 289 | 0 |1,535(7.8[28 |-~
May'13, 1964 | = | 39 | H0f--| 62 | 48 | 246 | 638 0 | 38} 178 1.0 | 26 | - [*1060] 352 ] o |1,680{7.7128}-~
May 26 "= | 48 Joo)-=] 60 | 44 | 247 94| 0 | 26 } 165 100 9 4 — *967| 330 | 0 |1,650(8,0]s=}-=
June 2§ Tl as | oolo-lsa | 45 | 244 | 68| o | 26 | 180 {1.0 | Yo | -- | Sess) "334 | 0 11,6507.9 28 ==
Aug, 25 38 |ool=| 60| 48 | 2¢7| 702] o |28 | 150 | .7 |13 |- | 853 3474 O 1,650(8.2{28 ]~
July 25,1966 | == | 41 | oojoco] 62 | 49 | 250 | N2 @ Tao | 152 ) .81 18 ] == [*1070 356 | 0 |1,730]8.0}==|"
May 19,1967 | == | 38 | 06| 00| $6 | 53 | 269} 7i2f o |33} 205 | .8 23 } -- *1050| 349 | 0 }1,750{7.7[=e|ew
Sept. 1 — | 39 | ool 00| 36 | 45 | 260 | 716} o | 3n | 188 | .6 [ 21 | - j71060) 328 | O 1,720]8:0[31 j=e
Jan. 4, 1968 | = | 43 {.02f w0 68 | 64 | 259 ga2} o0 | 27 195 [1.0] 23 | ~= [*1060] 435 | o |1,760|7.7[27~~
Azrs 3 - | 43 | .00f 00| S0 | 39 Pozst 720f o | 48} 210} .0 22 {oco | 1070] 208 | o | 1,750{8,1{26 ==
Msy 18 ~o | 45 | .00 00 60 | €0 Jaerirsl 7s6| o f 45 | 192 }1.3 26 | .3 ] 1070 395} 0 1,780 P2
Dec. 4 — | ar | -] 0039 | s2 jpagzo| 636| o [ ¢0 | .7 | .7} 44 | .0 1,000 3121 o |1,820 a.z]-- -—
* Residua on evaporation st 180° C, ' .-
- Water lovels, In feat below Ishd surface o .
- ‘Wator Water ) ‘Water . \Viur
Data level Date level ] Date level Date | level
Jan. 2, 1964 38.40{| sept. 28, 1564 47.80{] Juno 14, 1965  |371.67 }{ Oct, 31, 1865 $1.23
Jan, 23 39,08]| Oct. 13 48.49{] June 21 231.61 || Nov, 28 51,10
Feb. 3 39.40 || Oer. 19 43.80|| June 29 276.31 || Dec. 28 8s4.50
Feb. 10° - 39,52 Oct. 24 °sy.22() uly7 872,50 || Jan. 31, 1967 55.55.
Feb. 17 .39.58 ] Nov. 2 49,39 nily 21 €8.60 || Mar. 14 56,62
Mar. § 40,0211 Nov. 9 49.61]] Aug. s 60.69 {| Apr. 18 %s.82
Mar, 9 40.23 )] Mov. 23 49:80(l Aug, 21 69.55 (| Junal ®66.94
Mar. 16 . 40.37 || Nov. 30 $0.40 1 Aug, 31 68,50 || July 6 " ° 87,75
Mar. 24 40.65| Dec.? 253.16| Sept. 30 66.25 || Aug. 872.07
Mar, 30 41.00}| Dse, 14 254.401] Oct: 29 ®55.48 || Sept. 1 275,87
Apr. 7 41,01 || Doc. 21 §52-28|| Nov. 12 258,09 || Oet. 3 . 81,61
Apr. 13 41.10|] Dee. 28 $3.29) Nov. 26 55.75 |['Nov. ! 86.10 _°
Apr. 20 41,321| Jon. 4, 1885 856,30|| Dee. 8 54.05 || Dec. § 285,78
May § * 41,671} Jan. 11 55.91|| Dec. 14 47.28 || Dec. 7 - . . ®85.67
May 11 41.96]| Jans 26 55.16|| Dec. 27 42,45 || Jan, ¢, 1968 85,72
May 13, 42.05]| Feb. 8 s6.56{ Jan. 3, 1886 * | 42,27 || Jenm. 22 82.69
May 18 %45.60 [ Teb, 15 57459 Jen. 17 40.61 || Mar. § $2.26
May 26 44,3511 Feb. 23 %5g.63|] Jen. 27 40,42 ) ppre 3 89.65
Juns 1 42,16} Mar, 2 . 60.81] Fab, 14 40,28 || May 3 88.17
June 8 . 46.99(] Mar. 8 61.85]] Moar. 138 . 41,10 {}| Juhe 3 R 92,78
June 1S 44,98, Mor. 1S 66.10]| Mor. J0 942.28 |} Tl
. / . . . vy S 94.18
fune 22 47.02{] Mar, 23 70.08| Apr. 12 42.51 |1 Aug. £3.35
funs 29 46.55|| Mar, 30 %1517 |) apr. 26 42,79 |1 Oct. 1 §8.07
Jsly § €s,371] apr. s 75.61]] May 10 43,14 |} Nov. s | ®is.10
“July 13 45.28|] Apr. 19 74.32|] Mey 26 44.09 |{ Dec. ¢ §6.13 -
* July 20 45.52 || Apr: 26 %81.6211 lunie 8 45,40 |} Jen. 3, 1369 57.49
g, 10 45.40{] Moy 3 75.59(] Jumo 27 46.50 || Feb. S 61.96
Auga. 24 46,941 Moy 1S 71.68( iy 1 49.83 || Mor. 24 853,94
sug. 31 46,93 | May 18 69.26( July 2§ 8.79 || Apr. 23 $7.55
Sept. 9 a7.71 || Moy 24 69.00| Avg. S 43,78 :
Sapt. 14 49| yune2 67.31 | Avq. 30 52,34 R — .
Sépt, 23 47,99 || June? 67,06 Sept. 27 50.93 | pumoing .




3.0 METHOP OF INVESTIGATION

'A'préliminary-field'and literature investigation was
performed by BAI personnel during phe months of September through
December 198? to allow forioptimizétion of resources during soll
vapor extraction and testing operations. The results of the
preliminary site inveétigation were repaorted in section 3.3 of
the Esso Tutu Service Statlon Soil Vapor Investigation Plan,
dated'January 11, 1988. |

3.1 SOIL VAPOR SCREENING SURVEY

The soll vapor screenlng survey was conducted in and around
the ETSS facility between April 5 and April 23, 1988. The
screening survey consisted of obtaining soil vapor samples at
different locations and depths, and performing on—éite analyses
of the samples using two HNU-301 gas chroﬁatographs (GC) qwned
and operated by BAI. .

S6il vapor sampling and field analyses were performed as
outlined in ¢the EssolTutu Service Station Soil Vapor
Investigation'Plan and the Esso Tutu Service Station QA/QC Plan
dated January 11, 1988 (second revision), with modifications
based on field conditions and requests by DPNR/EPA/CDM.

The soil vapor sampling stations consisted of 11 points
located inside the service station property and 33 points located
outslde the faeility. Samples at each station were taken from
depths vbetween 2-4 ft. and 6-8 ft. where local conditions

allowed. A sampling~location map 1s presented in figure 3.1.1.

10




Soil vapor samples were collected by driving a 5/8 inch
diameter hollow stainless steel pfobe to the approﬁriate depth by
hand with a slide hammer. Once the desired depth was achieved, 5
to 10 liters of soil vapor from around the shield poiht were
extracted with the use of a 1,700 cq/min battery'operated vacuum
pump (with built-in rotameter). The pump was attached to the
probe with & tygon hose containing a septum sampling port and a
vacuum gauge. Gas tight syringés were inserted through the
'septum port to collect two to four 2.5 milliliter to 25
microliter vapor.samples for immediate on-site analyslis.

Samples were analyzed for aromatic hydrocarbons (BTEX),
which typically comprise the major constituents of commercial
gasoline. Chlorinated hydrocarbons TCE, PCE, and DCE, although

not typically found 1n gasoline were also analyzed.

11
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As previousiy mentioned, two GC's were used for the field
analyses. GC No. 1 was equipped with a photo ionization detector .
(PID) and a flame ionization detector (PID) and a 10% TCEP,
Chromosorb PAW 8' x 1/8" ss pack column., GC No. 2 was equipped
with a FID and a 3% SE 30 Chromosorb WAW 6' x 1/8" ss pack
column.l Both GC's were equipped with Spectra Physics model
SP4290 integrators for data reduction. ' |

' Initially, GC No. 1 was set to selectively identify aromatic
hydrocarbons and GC No. 2 to- selectively identify chlorinated
hydrocarbons. Due to constant voltage fluctuatlons ranging from
92 to 125 volts, and dgily power outages during the first days of
the investigation, the PID/FID GC and both integbators failed to
perform as designed. The PID was affected by decreased
gensitivity, and'the integrators used to calculate peak areas
were malfunctioning which ,required later manual data reduction.

The voltagé irregularity was minimized by installing a praz
model 02906-02P3 power conditioning unit. However, even with
this unit, the voltage fluctuations'damaged GC No. 1, and all the
samples were subsequently analyzed using GC No. 2 only.

In an effort to eliminate voltage variations and power
outages, an on-site generator (Onan 3.5 kw) was employed which
produced a constant 145 volts untll breakdown occurred after’'5
days of use.

Analyses of the soll vapor samples showed that the range of
concentrations were several orders of magnitude. Due to the

range of results, .and unavailability of the low end BTEX

13




standards, it was agreed by all representatives that sufficient
information for the survey was obtained when the aromatic
hydrocarbon vapor concentrations were below 1 ppm for each BTEX
component. The sampling boundafies‘were thus finallized when
sample results were below 1 ppm. This replaced the prgvious
agreement that the sqil vapor survey limits were reéched when the

concentrations were below three times background.

14



4.0 RESULTS OF SOIL GAS SURVEY

4.1 AROMATIC HYDROCARBONS

Table 4.1.1 presents the highest BTEX analyses results of
the sequential samples obtained from each soill vapor sample
point. Sequential samples were taken during the survey instead
of duplicate split samples originally proposed in the Work Plan.‘
Coples of all chromatograms and daily calibration cufves are
presented in a separate supplement entitled: "Photocoples of
Original Gas Chromatograms and Calibration Curves'.

During the previous s$ud§ performed by Geosclence
Consultants, Ltd. for Texaéo, background concentration for the
generalzarea were found to be between 0.1 to 0.9 ppb of total
petroleum hydrocarbons.“ At thé drift point selec?ed for the ETSS
soil Vapér investigation, repeated ;amples were taken by
inserting separate probes wlthin an area of less than‘150 square
feet to determine whether soil vapor values variled significantly
over time and short distance (see tables 4.1.2A and 4.1.2B for
results and figure 3.1.1 for location). Drift point. Benzene
values ranged between <1 ppm and 160 ppm. The highest value
recorded was from a sanmple obtained from a depth of 8 ft., the
deepest depth attained. The range of values obtained 1n the
drift point area may bé in part controlled by the inability to
obtain samples from the same depth along with the time and
spacial differences that could naturally occur. Depth achieved

for any sampling point was controlled by 1local 1lithology.

15



~Values reported 1in tables 4.1.1 and 5.0.1 are the calculated
values without subtracting background and/or drift point values.

The soll vapor screening survey ldentified three areas of

measurable BTEX vapor concentrations:

o . Area 1 - Service station property and area south of
property.
Benzene vapor concentrations ranged from ND to 1,675

ppm.

o} Area 2 - West and southwest of service station.

Benzene vapor concentrations ranged from RD to 128 ppm.

o} Area 3 - North and east of the service station;

Benzene vapor concentrations ranged from ND to 2.5 ppm.

Figure 4.1.3 presents a distribution map of benzene vapor

results found during this study.
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TABLE 4.I.1.

HIGHEST CONCENTRATfONS OF AROMATIC HYDROCARBON VAPORS FOUND

LOCATION

DATE

APRIL/20
APRIL/08B
APRIL/0B
APRIL/22
APRIL/20
APRIL/Q7
APRIL/CQ7

APRIL/0Q7

APRIL/11.

APRIL/11
APRIL/07
APRIL/0Q7
APRIL/11
APRIL/15
APRIL/23
APRIL/22
APRIL/12
APRIL/11
APRIL/16
APRIL/12

APRIL/12

IR T S « T S o T ' B N

w
o]

DEPTH

® 9 o a o

w o0 O o

Q.

~ [\CRE V] w w B

N
N

17

BENZENE

ND

ND

ND
24 .68
0.223
40.55
1137.593
1268 .772
977.536
128.630
2.353

ND
70.8

ND
0.102
1675.18

ND

ND
0.118
0.004

135.8

IN SOILS GAS SAMPLES, ESSO TUTU AREA (PPM)

TOLUENE

0.722
ND
ND
ND
3.277
ND
ND
ND
296.955
44.196
ND
ND
11.32
0.2489
0.391
80.45
0.011 -
ND
0.522
ND

10.58

CONT.

XYLENE

ND
ND
ND
3.285
0.011
17.81
29.1
445.1
54.538
10.876
349.1
ND
ND
0.0898
ND
83;92
"ND
ND

3.922

ND
ND



L]
o
1
(@3]

I1-7

II-8

II-8

II-10
II-11
[I-12
II-13
I1I-14
I1-15
II-16
II-17
II-18

I1-18

APRIL/12
APRIL/14

APRIL/20 -

APRIL/13
APRIL/13
APRIL/16
APRIL/16
APRIL/16
APRIL/18
APRIL/19
APRIL/19

APRIL/18

APRIL/18

APRIL/19 -
" APRIL/20

APRIL/21
APRIL/21
APRIL/21
APRIL/21

APRIL/21

APRIL/22
APRIL/22
APRIL/22
APRIL/23

W

9y

oy

NN N W W W W NN N W o N

U X

w N

18

o o o O O

.11
.042

ND

.087

ME

.763
.598

ND
ND

.003
.082

.024

.288
.081
.p13
.050
.109

ND

.016

ND
0.418
0.173
0.015

ME
.012
.174

144

o o o o

.135

. 745

o o

.688
5.847
15.03

.018

[}

3.987
0.014
0.833

0.131

1.184

- ME-Masking Effect

ND-Not Detected

o o O o

o o o o

.0z21

.198

.001

.924

ND

.003

.925



Table 4.1.2 A
VALUES SHOWING
HIGHEST CONCENTRATION OF AROMATIC HYDROCARBON VAPORS,

ESSO TUTU AREA (PPM)

LOCATION DATE DEPTH BENZENE TOLUENE M-P-XYLENE O-XYLENE
D.P.1 4/6/88  8'0" ND ND ND ND
D.P.2 4/7/88 6'0" - 160.679 ND . ND ND
D.P.3 4/8/88 36" ND ND ND ND
D.P.4 | 4/11/88 - 6'8" ND ©ND ND ND
D.P.5 4/12/88 6'0" ME _ ND ND. ND
D.P.6 4/13/88 710" ND - 0.660 ND 5.880
D.P.7 " 4/14/88 6'3.5"  ND 0.964  0.984 | 0.330

ME /MASKING EFFECT

ND NOT DETECTED
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Table 4.1,2 B

VALUES SHOWING

HIGHEST CONCENTRATION OF CHLORINATED HYDROCARBON VAPORS,

LOCATION
D.P.1
D.P.2
D.P.3
D.P.4
D.P.5
D.P.6

D.P.7

ESSO TUTU AREA (PPM)

DATE
4/6/88
4/7/88

_4/8/88
4/11/88
- 4/12/88

4/13/88
4/13/88

DEPTH  DCE TCE PCE
8'o" ND | ND ND
6'0" ND  ND ND
3'6" ND ND ND
6'8" ND ND ND
6'0" ND- ND - 3.064
7'0" ND Nb ' ND'
6'3.5" 22,16 0.104 | 0.196

ND NOT DETECTED
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4.2 AREA 1 - ETSS facility and area south of the property.

The survey results show hydrocarbon vapor concentrations
ranges from ND to 1,675 ppm of benzene. The highest
concentrations were found in the south and central portion of the
service. station. Due to tbe variable depth fo bedrock at the

site, sampling at two different Hepths at the same locatlon was

not always possible.

The service statlion dontains f111 material surrounded by
retaining walls. The retaining walls comprise the facility
boundaries. Land surface elevation measurements (see figure
4,2.1) indicate an average height differential of épproximéfely 5
ft. between the service station underground storage tgnks area
and the south portion of the shopping center parkingflot adjacent
to the facility. Two sample stations I-2 and I-3 immediately
south of the facility tank field showed nondetectable levels of
aromatic hydrocarbon vapors. However, at sample station I-4
located south of the western section of the ETSS property, the
benzene vapor concentration was 24 ppm. Sample stations further
south show significantly'réduced levels of benzene vapor

concentrations (see figurelu.l.B for values).
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4.3 AREA 2 - Area west and southwest of ETSS facility.

Concentrations of benzene hydrocarbon vapors found 1in the
area west and southwesf of the ETSS fécility range from ND to 128
ppm. (see figure 4.1.3).

The highest benzene concentration in thls area, 128 ppm, was
found at station I-10. This station is near a pipeline which
once connected the ETSS facility oill/water separator to the Four
Winds parking lot storm water dralnage. This pipeline was in
service for a relative short time before 1t was dilsconnected -and

,cappedu'
4.4 AREA 3 - North and east of ETSS facility.

A third area of measurable aromatic hydrocarbon vapor
concentrations ND to 2.5 ppm of benzene, was found to extend to
the survey boundaries, 400 ft. to the north and 83 ft. to the
east of the ETSS facility. Aromatic hydrocarbon vapor
concentrations found in this area are possibly a result of
vaporization from hydrocarbons pres;ht in régional groundwater
which may be attributable to other sources.

It is not poSsiblé to aséertain the sources of hydrocarbonv
vapors found in the area from this soil vapor survey.f A more.
direct method such as borings, monitoring well 1nstallations, and '
sampling and gnélyses #111 have to be employed to refine the data

base.
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5.0 CHLORINATED HYDROCARBON

Table 5.0.1 presents the results of chlorinated hydrocarbon
(TCE, PCE & DCE).analyses for each soil vapor sample collected
during.the éurvey. Copies of all chromatograms and daily
calibration curves are presented in the separate supplement
entitled: "Photocopies of Original Gas Chromatograms and
Calibration Curves".

Chlorinated hydrocarbons, although not typically found in
motor fuel, were analyzed in the soll wvapor samples at the
request of DPNR—EPA.. This request was made because chlorinated
hydrocarbons were found in water supply wells in the Tutu area.

The survey results show that the highest chlorinated
hydrodarbon (DCE, PCE & TCE) congéntratidﬁs ranging from ND to
189 ppm were obtained 1n area 2. . Total chlorinated hydrocarbon
vapor samples from stations I-4 and II-11 in Area 2 yield values
of 78 and 189 ppm, respectively (see figufe 5.0.2). In Area i,
seven samples were analyzed for chlorinated hydrocarbon vapors.
The values range from ND to a high of 16 ppm of total chlorinated
4hydrocarbon vapors at Station I-23 located on ﬁhe norﬁhWest
corher of the ETSS facility. At Station I-17 chlorinated
hydrqcarbon vapors were detected but due to the high
concentrations of aromatic vapors, quantification of chlorinated
vapors was not possible. In Area 3, the highest concentration of
total chlorinated hydrocarbon vapors, 13 ppm, was found at
Station II-8 located on the edge of the survey norfhweét

boundapy. Concentrations of chlorinated hydrocarbon vapors in

25



Area 3 decrease toward the south. This is evident by values:
obtained from samples at Stations II-4 and I-28. This suggests
that the source of chlorinated hydrocarbon 1s from an area to the

north of the ETSS facllity.
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TABLE 5.0.1I

HIGHEST CONCENTRATIONS OF CHLORINATED HYDROCARBON VAPORS
FOUND IN SOIL GAS SAMPLES, ESSO TUTU AREA (PPM)

LOCATION

I-1
I-4
I-5

I-22
I-23

DATE
APRIL/20
APRIL/22
APRIL/20
APRIL/11
APRIL/11
APRIL/11
APRIL/23

APRIL/22

APRIL/12
APRIL/11
APRIL/18
APRIL/12
APRIL/12
APRIL/12
APRIL/14
APRIL/28
APRIL/13

APRIL/13

DCE
ND
186.87
0.2538
" ND
ND
3.098
0.569
ME,
ND
0.014

ND

ND
ND
ND
0.043
0.007
0.908
ND

TCE
0.179
ND
0.3417
W
ND
ND
ND
ME
ND
ND
ND
. ND
ND
.198
.022
.152

o o o o

. 548

ND

27

PCE
ND

- 2.998

1.552
ND
13.70
5.83
ND
ME
G.370C
2.08
ND

ND
15.586
G.045
0.285
3.346

0.274

TOTAL
0.1789
189.468
2.148
ND
13.70
8.928
0.568
ME
0.370
2.094
ND
2.98
ND
21.792
0.110
0.454
' 4.802

0.274




LOCATION DATE DCE
II-1  APRIL/16 0.180
_11-2 ~“APRIL/16 0.376
I1I-3  APRIL/16 0.165
11-4 APRIL/18 1.465
11-5 APRIL/19 ND
II-6 APRIL/19 0.028
11-7  APRIL/19 0.065
11-8 APRIL/19 0.870
I1<9  APRIL/19  0.022
11-10 'QéRIsza 1.077
II-11 APRIL /21 ND
1I1-12 ~APRIL/21 - 0.043
11-13  APRIL/21 ND
I1-14 APRIL/21 0.361
II-15 APRIL/21 0.332
I11-16 APRIL/22 0.044
II=17 APRIL/22 ND
I11-18 APRIL/22 ND
11-19 APRIL/23 ND

ND~-NQT DETECTED

ME-MASKING EFFECT

TCE

‘ND

ND
0.470
1.128

0.008

0.087

0.814
1.330
0.084

0.964

ND
_ND
ND
ND
0.135
0.043
10.88

ND

28

PCE
0.102
0.358
1.366
5.243
0.058

ND
ND

11.471

ND
ND
1.866
1.866
0.649
0.030
5.80

ND

TOTAL
0.282
0.734
2.001
7.836
0.066
0.115
0.879
13.691

2.126

2.041

78.71

0.043

ND

2.227

2. 198.

0.828B

0.073

16.68

ND
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6.0 Recommendations

The results of the soil vapor survey have 1ndicated that
aetectable lebels of'both’aromatic and chlorinated hydrocarbon
vapors are present in the subsurface. However, it was not
possible to ascertain Fhe sources of these vapors, nor thé actual
concentrations that may be present as dissolved constituents in
the local groundﬁater. To refine the existing data base, a more
direct methodology of sampling and analyses must be employed.
The folloﬁing recommendations are submitted for your
consideration to achieve the desired results.

A subsurface investigation 1s recommended to be undertaken
consisting of drilling, well installation, and soil and water
sample collectlon and analyses;‘ The actual boring locations will
be based on field conditions.and,site accessibility. Borings
should be completed as monitoring wells to collect water level
elevation data, and water samples for chemical analyses.

During the drilling, the Soil cuttings should be scanned
with a portable photo-ionization detection (PfD) meter to
determine the concentratlion of volatile organic vapors. The PID
readings may proﬁide some indications of préferred zones of
hydrocarbon movement.

At the completion of the well installation program, the top

of the casings shéuid be surveyed to a common datum.

Additionally, the elevationé of the nearby existing water supply
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wells should be surveyed. Water leve} elevations will Dbe
measured and the general direction of horizontal groundwater flow
can be established.

The proposed new wells, and the nearby existing watef supply

- wells should be sampled, and the water analyzed for selected.
dissolved constituents. To aid in the interpretation of the.
data, and assess the suitability of samples collected from the
water supply wells with'the use of the existlng puﬁping
equipment, as much information as possible should be collected
and reviewgd. Data such as: construction detalls, lithologlc
logs, pump setting, pumping ratés, watér—level measurements, and
water-sample analyses should be collected and reviewed.

Because the underground storage tanks at the ETSS are to be
repléced as part of the planned ESSO Service Station Upgrading
Program, some additional tasks should be undertaken during this
activity. During the excavatlon, observations. should be made-to
determine the presence of free product in the existing tank
field. In the event that free product is found during_the tank
excavation activity, product should then be immediately removed
and disposed of properly. Additionally, any soil or backfill
material excavaﬁed should be scanned with a portable PID meter
for the pre;en@e of volatile organic vapors. Should the presence
of volatile organic vapors be indicated by the PID readings, soil

\iﬁﬁg}es should be collected.for laboratory analyses.
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It is further recommehded that commencement ofvthe above
recommendations be undertaken as soon as possible. This will
allow ESSO to develop a better understanding of the nature and

extent of the situation, and to further respond'to any potential

problem in an expeditious manner.
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OPERATIONAL PROCEDURES AUDIT
SOIL VAPOR INVESTIGATION

ESSO - TUTU SERVICE STATION
ST. THOMAS, USVI

BY:

SHARETECH-OMAR MUNIZ & ASSOCIATES
BOX 9067, PONCE PUERTO RICO 00732




OPERATIONAL PROCEDURES AUDIT
SOIL VAPOR INVESTIGATION
ESSO - TUTU SERVICE STATION

‘ -8T. THOMAS, USVI

INTRODUCTION

The audit to the Soil Vapof Investigation conducted by
Belgodere & Assoclates Inc. (BAI), at the ESSO - TUTU Service
Station was performed by Sharetech - Omar.Muﬁiz & Assoclates.
‘The Quality Assurance (QA) Officer, Eng. Omar Mufilz, was assisted
by Mr. Julilo Rodriguez and Mr. Jose G. Vila. Sharetech conduqted
a continuous field system and operational procedures'check. Mr.’
Jose G.-Vila wéé present during the complete project from April
5, 1988 to April 23, 1988. Observations and recomméndations were
brought té the aftention and discugsed with BAI personnel during

this period. This report is a summary of sald informatlon.

PURPOSE OF THE AUDIT

The audit was conducted to verify .that the procedures
described in the Work Plan and in the QA/QC Plan were being
followed. The auditor was present for any consulting to the
ProjJect Officer or any member from hils staff in relation to
necéssargapodifications based on the experience in the field.

N\

The main pu}pose is to keep or improve the final work product.



FIELD OBSERVATIONS

Based onvfield judgments and/Qr mutually agreed decisions,
some changes were necessary during the project. These were
necessary due to fleld and speclfic site conditions. There were
electrical voltage‘variations and Intermittent power failures,
which caused some unekpected delays. Additlonal field equipment
was brought into the operation to solve this problem. Among
these were an auxiliary power plant and electric current
rectifier. ‘

One of the two Gas Chromatographs (CG) was equipped with a
PID detector. At the end of the firs€.week of the project, and
by request of CDM, the amount of sample to be injecﬁedAinto fhe
GC was increased. Upon increaéing thé sample injection the
detector started to malfunction and to shoﬁ ho or very poor
resolution. The peaks of concern did not appear. The most
probable causes for these conditions are that the PID detectors
were affected by humidity, electrical variations, és well as the
increased sample injection. After the PID detector was rendered
inoperaﬁive, its use was discontinued for the rest of the
project; | |

In order to check on the &alidity of the FID detector,
standard sampleé were injected to verify the resolution. After
few injections and the adjustments to the instrument conditions,
all the parameﬁers of concern were clearly recognlized. The
samples of the first.week ﬁere qualitatively analyzed.' The

quantification of these samples was performed afterwards.




Thg sampling procedures were followed as described in the
ﬁlan with minor éhéﬁges. The depths from which samples were
collected were changed in those situations where subsurface
conditions did not allow penetration to the target depth. CDM
representatives suggested that the minimum depth for vapor
sampling be established at two feet below surfacé. In addition,
a minimum depth‘separation of two feet must be maintained betweeﬁ
sample collection at the same station. This sampling procedure
was mutually agreed. A totél of sixty-two (62) samples were
collected.during the investigation.

At the beginning of field activities and at the request of
EPA-CDM, the original sampling pump was replaced with a pump.
having an iédicating flow device and a higher capacity. The new
pump was calibrated before its use and checked again at the end
of the projJect. Pump calibration did not vary more than one
percent.

Internal quality control checks such as field blanks,
syringe blanks and equipment blanks were conducted during the
project. Three point calibration samples were proceséed and
plotﬁed'at a latter date. Although the work plan originally
considered the taking of duplicate samples at each sémpling
point, two~independént sampies were taken 1n sequence. The
method of taking the samples did not allow for repliCate Samples
‘beCause of the dynamic conditions of the source where samples

were taken.




ST AT T

DEVIATIONS FROM WRITTEN PLAN

QA/QC  PLAN

DEVIATION - ~ SECTION  PAGE

A. All samples were not field tested for 2.3 2
. Total ‘Hydrocarbons, Benzene, Toluene,
Ethylbenzene, Xylene, Trichloroethylene,
Tetrachloroethylene and Dichloroethylene.

B. Other GC columns were used. 2.3 3

C. Samples were injected to the GC using the 4.0 7
same gas tight glass syringe in which
samples were collected.

ﬁ D. During the first week of work one point 6.0 11
ﬂ calibration checks were conducted.

E. The Photo Ionization Detector was eliminated 2.3 3
at the beginning of the 1nvestigation.

F. Calibration checks did not necessarily 6.0 11
follow after each five samples sequence.

G. The standard for 100 PPM of BTEX was not 8.2 + 13
avallable at the start of the investigation. :

RECOMMENDATIONS

The results for each day of work should be reported to
include the calibration curve with the respective chromatograms
and the chromatograms of each of the Samples. All the deviations
mentioﬁed befdre should be explained in the final report. It is
highly recommen&ed thaé'the Project Manager ihclude all the
statistical analyses and criteria used for data validation and

the use and limitations of the results obtained as applicéable.



